Brachial plexus magnetic resonance (MR) examination of an adult female synchronized swimmer, who was suffering from rightsided arm pain and weakness while making a stroke, showed an aberrant "subclavius posticus muscle" in the parascapular region on the right side. The muscle had an attachment anteriorly on the first rib and posteriorly on to the scapula. The belly of this aberrant muscle showed proximity to the brachial plexus. Presence of such an anomalous muscle has been recognized as a possible cause of neurovascular compression or thoracic outlet syndrome (TOS). Radiologists and surgeons should be familiar with this rare entity and consider it in the differential diagnosis of TOS.
Introduction
The subclavius posticus muscle (SPM) is a rare accessory muscle, generally asymptomatic and noticed incidentally. Clinical significance of this muscle has been recognized as a possible cause of neurovascular entrapment as in some patients it may be symptomatic and lead to thoracic outlet syndrome (TOS) (1) (2) (3) (4) .
This muscle may cause problems secondary to sudden or repetitive movements or trauma. We herein present a case of a synchronized swimmer with symptomatic SPM causing neurogenic TOS, and we focus on the imaging aspects of the pathology. Hence, detection of this accessory muscle is very valuable in such a complex anatomic region and may be a diagnostic dilemma. We present this case with magnetic resonance (MR) images in three orthogonal planes. Additionally, to the best of our knowledge, symptomatic brachial plexus entrapment secondary to SPM in an athlete (synchronized swimmer) after an intensive sports activity has not been reported in the literature.
Case Presentation
A 22-year-old semi-professional synchronized female swimmer presented with pain and weakness in the right shoulder and arm. The symptoms had begun two years previously and progressively increased since then. The pain worsened during swimming, especially when she was making a stroke. On physical examination, there were no signs suggestive of a glenohumeral joint disorder. She reported paresthesia and pain in her right arm when the shoulder was in 90 degrees abduction and external rotation. The cervical MR examination did not reveal any abnormality such as spondyloarthrosis, disc herniation or nerve root compression. Electromyographic studies did not show any compression neuropathies. To investigate neurogenic TOS, contrast-enhanced MR imaging (MRI) of the brachial plexus was performed. The MRI revealed a fusiform soft tissue structure, iso-intense with adjacent muscles in all sequences without contrast enhancement, which was compressing the brachial plexus fibers laterally and superiorly. This structure was identified as SPM (Figures 1 and 2 ). The MRI did not demonstrate any scalene muscle pathology, cervical ribs, long C7 transverse process, or mass lesion in this region. There was no plexitis or neuritis detected as brachial plexus fibers did not show pathologic signal changes or contrast enhancement. Furthermore, there were no signal changes or atrophy of the muscles surrounding the scapula and shoulder joint suggesting denervation myopathy. Based on the clinical examination and MRI, the patient was diagnosed with neurogenic TOS caused by compression of the brachial plexus due to SPM. Conservative management, instead of surgery, was utilized upon the request of the patient. The symptoms decreased significantly following oral analgesics, physical therapy to maintain the scapula in retraction/elevation and an exercise program. At the 6-month follow up, she was able to return to her training without any difficulties.
Discussion
TOS results from compression of the brachial plexus and subclavian vessels. Cervical ribs, long C7 transverse process, fibrous bands, scalene muscles abnormalities, accessory muscles, and mass lesions in this region may cause this symptomology (5) . There are two types of TOS: vascular and neurogenic. True neurogenic TOS is mostly a diagnosis of exclusion, based upon physical examination and diagnostic tests made to investigate the differential diagnoses. The exacerbation of the symptoms with abduction and retraction maneuvers that tether the brachial plexus suggests a TOS. Vascular etiologies include arterial or venous compression with or without thrombosis.
SPM is an accessory muscle that courses between the 2 Iran J Radiol. 2018; 15(3):e64784. anterior aspect of the first rib and the upper medial border of the scapula (6-8). Inferiorly, the muscle is adjacent to the brachial plexus and the subclavian vessels. Two other variations at this level, the scapuloclavicularis (posterior to the coracoid process, between the transverse scapular ligament and the clavicle) and the pectoralis intermedius (traverses from the 3rd and 4th ribs to the coracoid process, between the pectoralis major and minor muscles) muscles are included in the SPM variation because they have a similar anatomic matrix and innervations (7). The incidence of SPM is 8.9% and in more than 90% cases it is unilateral (1). Bilateral cases have also been reported (9) . Although SPM is mostly asymptomatic, the anatomical relationships of this aberrant muscle with the brachial plexus and the subclavian vessels might arouse clinical significance, since it might lead to TOS in some cases. Smayra et al. (10) presented a case of SPM that caused TOS in a young woman. Forcada et al. (2) showed that it could even form a groove on the upper trunk of the brachial plexus. Muellner et al. (3) demonstrated that SPM, depending on its activation, may cause dynamic compression on the brachial plexus, and in their study, they showed this dynamic compression using MRI (arm abduction). SPM could also be a possible factor for venous TOS, known as Paget von-Schrötter syndrome, as it may cause thrombosis of the axillary and/or the subclavian vein due to the extrinsic compression (1) .
This muscle may cause problems secondary to sudden or repetitive movements or trauma. rant SPM compressing brachial plexus using MRI. Surgery via transaxillary approach was performed, and SPM was resected. Cogar et al. (12) reported another case with symptomatic SPM after trauma. In their case, an adult male triathlon athlete was suffering from symptoms of suprascapular nerve entrapment for five months after a fall from his bicycle. MRI identified a SPM surrounding suprascapular nerve and after surgical excision of the SPM, his symptoms showed rapid resolution. In our case, SPM was asymptomatic, but after an intensive exercise program, it became symptomatic gradually. Our patient's symptoms resolved after a modification in her workout program and conservative physical treatment. Regarding the etiology, we suggested brachial plexus entrapment secondary to SPM after an intensive sports activity is likely as relevant as the previously reported case of suprascapular nerve entrapment secondary to SPM after trauma in an athlete (12) .
Patients with a suspicion of TOS are evaluated with cross-sectional studies such as computed tomography (CT) or MRI (13) . Radiologic studies are valuable in the exclusion of common etiologies. MRI has a pivotal role in determining the type of TOS. In addition to the assessment of the brachial plexus, MRI provides information on the surrounding soft tissues, bone, and muscle. Advanced studies, including MR angiography, MR venography, CT angiography and digital subtraction angiography may be used to exclude venous and arterial TOS. An abnormal spaceoccupying structure with proximity to the brachial plexus or compressing it, and the paucity of fatty tissues around the plexus on MRI are suggestive of neurogenic TOS. It may or may not cause pressure neuritis, which is detected based on the presence of brachial plexus edema or enhancement. A band of non-enhancing tissue stretching from the first costal cartilage to the superior angle of the scapula, isointense to the adjacent muscles, is the classic feature of the SPM on MRI (3, 4, 12) .
Management of TOS relies on decreasing factors that exacerbate the symptoms (9) . The first option on the treatment of TOS secondary to SPM is conservative management (8) . Surgical procedures may be warranted in cases that are unresponsive to conservative treatment or may even be considered as the first choice in the presence of severe neurologic deficits (4, 10).
In conclusion, SPM is a rare accessory muscle, which is mostly asymptomatic. Impingement on the brachial plexus or subclavian vasculature due to trauma or overuse of this muscle may lead to TOS. Radiologists and surgeons should be familiar with this rare entity and consider it in the differential diagnosis of TOS. High-resolution MRI is an essential adjunct to anamnesis and physical examination in the diagnosis. 
